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Ti (IV) OgN^FctfetiTi (IV) O^N^^F^KTJl 

-^LtzUe Ti (IV) O^N^F^'Vm^ilS>y^vimib^ityi:'^ti9tmm 
(<ab. hii^O. ct^O, 1~1, attTi (IV) 

[|t^:S2] ■ Ti (IV) O^N^F ^{tr-m~:^mm. ^LXMen 
(IV) OaNi,F^,li^n-/X*-f h~T:J-^-X«|JtS:#oii:S:m^-rs 

[ft*^4] Ti (IV) 0,N|,Fg*fcH:T i (IV) O^N^FptCT;!/ 

-:/LfcMeTi (IV) 03Nj,Fp-e^S*i57'yfb^ib^i5r>S:-g-tJ3tM^ 
mbo bA^O. 1^1, c*<0. 1~1, attTi (IV) Sr^^^S-fitT'* 

[fl*?S5] Ti (IV) O^N^F^},tT'^^~:^mik. ^bTMeTi 
(IV) OaNtjF^tt/^nT^^^;?;^ h -Tr^^Jf-X^itSi^o CI ill's 

0 7')/ -fb^-fb^^ 9 y ^isti%-^^mmmm. 

[|f*«7] (NH4) 2T i F4Xg.j-e^s#i„ ^t£<iL%F^istiy-v 
flJ7^ n y ^-fb^ :/ ^ -C^ A A n d'^'fbT :^ =E— "i^ A S:^*e;i/~ A n 

'y>'fbT>^-'?i=»S:^i>ftii!li!l'P«itMS2 0 0iC~5 0 O'C'Q^Wi.hXmUV^ 
S:?^^U ?jJct>T'M!|iiM)|5f&i?^M^m#T'T>^-riC^Ur 0. 0 2%~1 
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0. 0 0%CDM^. *fett7KS:-g'^fc*T>^-T#a^■^:^]S^aS3 5 0 

X:~7 0 0'CX*5\^^ei>±mit^'kmLXT i (IV) O^Ki,F^p^^f£^jftm 

m^^8] T i FjjXg_jjfeJ:t)f/*fett (NH4) gT i FjXg_dT'^S 

*fcttS r T i Fg$:?^^b> ^^^^7?«i|iM5|8^*fcttS r T i FgSr^^M^SI^ 
T'T>^-rtC^l/TO. 0 2~10. OO%0mM. 

SrTi (IV) 03NbFe:«)>e)^;S^M^2:S3jti-5^^5S. 

[0 0 0 1] 

[0 0 0 2] 

% xmMB.m ^fr^m^hhx\t. %mMM ^^thmm^^m\^%^Mmi. 
x|g. tm^^t. ^>*;i/@ftr;i/AU, r;u*u±^^;()^ tK^^^^^^sps 

Mx-li, Catal. Lett., 58(1999). 153-155, Chem. Lett. , (1999) ,1207, Vol. 
36, No. 12 (1998) ,625-645 (STMAilVx^) ) . 
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itmit fc 0: s mm^^BLf^^ ^ zf7i(.(D^±^^mE]^m ^mmi^ o ^^ t ® # < 

[0 0 0 3] 

Cu-ZnS^tt>'t>K¥^v:/tt2. 4 e V7?$)SAWbKi:&)16lS:^#m$:S 

® J: e> lC«!3R<i!)S^T*SIJS|T' ^ S % «> tt#*E U o fc. 
[0 0 0 4] 

itfia L/ it J: d ic^^T'f UM ^ s *ii3t © s i: ^ ^ » Brm3t s Jit). Bim 
jsi.xi^mn^^<Dx.^}v^-mis^^smmtmm<^mn^ (o2p) mMo^i^)]^ 
^sitfe^^, ■lil^m^^®x*;^dif-e«^t^g3^J^lS<«:y^ A>F¥-v^y::^:ii:^;i/ 
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. l^r^fl^M€:«?^Lfe^^9i:bTli6^c|l3gtTV^§ (^^1^2000- 256681; 2000^8 
^280) „ ^®^b^tf®#<tt'^n:/:;^:ij>f hig^«jtS:lty, 
3 }c J: 5 =fo ® i: fi H S 4x . 
[0 0 0 5] 

IC#^*IS*^ Ti (IV) S:-^mb-&^S:#5:ii:*^SilT'$.ofe. ^^T?, 

*^^#e>tt, Ti (IV) s:-^t?ttriB:J->f m^nijtom^coMaicj: 

[0 0 0 6] 
[|S^5b^fi?8t b J: d t SHi®] 
:^nmo)mmi.. Ti (IV) (^)■:^'f h^-r 

o -eZlT', V^75^tCbt6,, mW^^W^T i (IV) $:^tf{b-^ii»lC-f h 
Kii^^S:^AT'^-5*^$:^6i^mitf -SEfi-p, Ti (IV) (DFm-^^Wm^, 
Ti (IV) ®-:J->f h7-f KJ®-^®^A*<«rtgT'feSri:&BffiU, TiOaN^, 
F,., MeTiOgN^F^ft-a-^S (^CIT?, Me ttS r ;&^®T>n/:i7 U ±i^^M 

cttO. bttO, l-'l-e&y, «'*b<ttbS0. 

, attSalBcfeJctJfbiiCDggJglCfeVNTg^SS. ) jS^-^JSfc nTtgT?* U , nrm^-^ 

[0 0 0 7] 
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:^nmomHt. Ti (IV) 0,NbFj.*fe«T i (IV) O^li^F^lZTJV 

-:/b?feMeTi (IV) o^n^Ff.'vm^tx.&'^vitmt'^iiy^'^tiytmm 

(-fiU. b*^0. c««0. 1~1, attTi (IV) ^m^t^m-V^ 

»J, b33J:tJfc iiOHm-e^^S. ) -efeS. ^f*b<tt, Ti (IV) OgN^ 
Fctt7-t-3f-:^^5t, ^-bTMeTi (IV) OaN,,Fpli/>;n3'":^*-f b~T 

[0 0 0 8] 

*^ro«)||2tt, Ti (IV) OaN^FetfettTi (IV) OaNi,FgtCT;i/ 
-^L/fcMe.Ti (IV) 03NbF^T»^S*lS7*y'fb^fl:5^^>S:-^tf3l6iJl^ 

(-fib. b*^o. 1-1, oi^^o. 1-1, a«Ti (IV) ^mnir^mx^ 

tt, Ti (IV) Oj^NbFc»r:?-<5f-;^«5§, ^LTMeTi (IV) O^N^ 
'^■■$ty^^ti^MmmBmx:&*). <f:y^*L<lt, ^i?^<i:*)Pt, Nife 

[0 0 0 9] 

*^Pi®^3«, (NH4) gTi FjXg_,i*eigSn, ^^>^^<^:%FS:^tf7»y 

-ffcyN p y ^-fb^ * > =e - A i: A n >y :y -fbT > 'E- A i: D 

T>^-TK:^bTO. 02%-10. 00%(DiE^, *fc^^7JcS:■^^^ 
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r:>=E-r#H^T*:^l^SS3 5 0"'C~7 0 OXJ, ^EF* b<li4 0 0°C~6 0 0 

'cx-5\^mpj.±mim'^mLxT i (iv) o^N^^F^m^^tA^iHimm^mi^t 

[0 0 10] 

^«!®II4, T i F^Xg_3j;feJ:?Jf/*fctt (NH4) i F jXg_jT?^S*i'> 
ttS r T i Fg&J^^U ?>CV>-eSJ|SM)|Bf*fcttS r T i FgSrm^M^SI^^^r 

^^-Ttc^bTo. 0 2-10. 00%®^*, *fc«*S:•g•^>er:/ 

^-T#ffl^T% Sl^a^S 5 O'C—V 0 0°CT'5^m±B-ffc^-a-^br S r 
Ti (IV) Og^NbFc*^6,^5)til!iES:SSI)if S^&T'feS. 
[0011] 

(NH4) gT i FjXg_jiT'l,Ttt, (NH4) 2T i Fg, (NH4) gT i FgC 
1 4* if S:«F* U ^^ CD U r ^tf S i i: ^ S o 

StTi (IV) O^NbFg&ffggi-S^iMiiSf&^SfettroiSilBfilbTtt, T 
i F4i: S r F2t<D^^m^tS-^ b^^%<DilLXmf^^ili)^X^^o 
[0 0 12] 

[0 0 13] 

lyiMi 

^ -f /V dp if 7 ;b;r a ^ XIV) ggziT > ^7 A ( (NH4) 2T iFg) ^&'ffc r > ^ ~ 
'^A(NH4Cl)t^;i/ifc-ei : l-eti-^-rS. 9(.lZZ<Dm^^^±'B(DtpKAn. P 
$:^i^lCi:oTi*DS. Z:®^l5fe2fe<tS:m^ilS^®*T?4 0 0 1C (673K) . 12 
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d • m i n"^, ^^^Jil c • min"^) 6 0 0 "C (873K) , 1 2 ^F^CD 
^-fbfCJiy-^^bfc, e^®±iB#)|B^•'^©«l#tt, O. Imol-O.l moldm"^® 
'rh^ry^yt^^UU&^ Pt (NH^) 3Cl2^?lJc0.00357dm2(Pt 3 Bt%) 

2:±iB5^*40. 3 gK:^m±T?-&SS*^ 7jc^S:9SI^Sitfe. itiSSOOt; ( 

573 K) T' 2 ^r^*^{C ^ y Slf t> fe. 

[0 0 14] 

fiEfia#©#i^(OXii^|lf^S:0 1 fC^f. igef»(7)ia^t;-i'»f'^TTiNF 
(1^:6: ; Angew. Chem, Int. Ed. Engle. 27 (1988), No.7;5i^ 6, ^IMo ) IC-ISMS 

^CDig:SJ:yT i :0:N:FJil:l. 76:0. 13:0. 10 (TiOj^ 

76^0.13^0.10^ il^ofc, 
03lc±IS<5!)jiy a^3%S4#Lfc#Ji8FO. 2g$:l 0 vo 1 .%:3idf 

tK^IK 0, 3 1 0 dm^{CS8il«b, 4 2 0 ninje<±0Hrm)6S:R8l#Lfci:#©, 
;i/^f-S:7i1-3i:»Cj:y, 4 2 0 nmJBt±®Hrm3tS:Mlif bfc. gflC^^S 

. 0 1 mol dm"^ AgNOg^^^gO. 3 1 0 d m^lcSlgl U 4 2 0nm^^A 

tk^si*^ e> s: t' g s 3. ii *^ t>*^ o fe. 

[0 0 15] 

tr^^'^yjvyi'u^^yiiVmr.ry'E-^^ C (nh^) gTiFg) i:JS^b 



7 



HJiE#$ 2002-3071874 



#2 002-036587 



m%p<Dfpx*4 oox; (673K) , 1 zf^^mmt^. m^n. mm^^Aj^ry 

^-T^SST (7>^-TSg3^0. 0 4 dm^- mi n"^ ^^SgjiO. 2 c 
•min'b , 5 0 0X; (773K) . 1 0 ^IScD^^bfC J: U -^fifebfe. &±(D±mU 
1^^0UW\t> 0. 1 noldm~^(D-rh97y^yPi^UU&±P t (NHg)^ 
Cl2^?S0.00357dm^(Pt 3 HtX)&±|BMJiBF 0. 3 g(C#?§±-C-^mS-B:, 7jc 
^Sr^lSS-Brfc. Zth^SOOXi (573 K) 2 ItiSTkilK: J: U 5g7n#D.aS:ff o 

[0 0 16] 

m^^(Dum(Dxmmm^m5iz^-to HBctJomtfif-iJ^tt-r^TT i nf 

iiSLt&^tfi^M^r^. TC^^^CD^mJ: y T i : O : N : F\tl : 1. 64 : 
0. 14:0. 30 ttJt^tci. 

El7{C±ISCDjiy e^3wt%fi|#Ufc*fiPF0. 2 g&l Ovol.%>l^?^-;i/ ' 
Ti^mmo. 3 1 0 dm^tClS^L, 4 2 0nnH;il±®prm3tSrRg|*Lfct^®, 
2K^4^S®ffi^^-fbS:^-r. 3t«tt3 0 o:^■fey^>5:y:^S:fflv^, ijvhyfy 
y'i}Vi(-^m-t:iiliZ^i). 4 2 O nm6<±®Hr^3tS:Mi^bfc. ®}Ca^$ti 
SJ:e)fc> ±munii4: 2 0nmJ«±O-Brm3feRaMTT';*^>'-;i/^^?g*^e>7K 
^S:^S61;{C:£^T'^S32l*^to*^ofe„ HI 8 {C±fa*Ji|Sf 0 . 2 g 5: 0.0 

1 moldin'^AgNOg?^^?^ 0. 3 1 0 d m'^lC^MU, 4 2 0 n m^^^iO-BT 

T^ff ofe, 0 8 j: ±mUmitA 2 0 nia£*±(D«rm3%B8lfTT*5g^m7lc^m 

[0 0 17] 
HjgM 3 

*T^^iJ-7;i/::rnf^^>(IV)^-T>^-C^A C (NH^) gT i Fg] i:^ 
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^S:m^^^®«-e4 0 or; (673K) . i 2^isi«fe^-rs. ^^a^, ^tsft:*;;^.^ 

mTT?3 0 0iC (573K) , 1 0 ^l^i^fifcfl, gS^S:-^^fc*T>^-T^Si£T (T 
>^:^TlSjiO. 2 dm^- mi n"^ ift^lfeitl cm^ • min"b 600X;(87 
3K) , 1 5^|S®^^btcj:y-&figOfe. e^®±IBM)(SF^®ffi[mi, 0. l mol 
im~^(07'h'^Ty^yt^!^UUe^Pt (NH4) gC l2^?8[0.00357dm^(Pt 

QO'C (573 K) T'2^^7K^{CJ:y^5c«lS5:fTofc = 

ofe. TC^^^-^efWigSAyT i : O : N : Fttl : 1. 74:0. 13:0. 1 

gi 1 nz±m<DM*j&±3wt%mwvniUno. Egsiovoi. % :ji 

^>'-;i/7K^?K 0. 3 1 0 dm^tc!®Sb> 4 2 0 nmJSJ^Ji© prmjfe&Rglif Lfe 

0. 2gS:0. 0 1 mo 1 dm'^AgNOgTfc^MO. SlOdm^lcMb, 4 
±IBi:l^«l®^#T-^fofe. 012J:y, ±|B#ii4l±4 2 0 n m£A±0nr^3tfiS 
i^±®3:i:*^fe, T i NFtt4 2 0 n mJSA±0?R:gS:Jt'r Snfm^fe'^-l/a h:y 

CO 0 1 8] 

IIJ6M4 

*•r^=3r■^^7;l/5i-Clf^^^:^(IV)^IlT>^n«^A ( (NH4) 2TiFgD iiS 
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?!f5;?.<lf®«3glCbfe^. PSr^g^lCioTWCS. 3®^«:m^*F©tfT'4 

0 01C (673K) , 1 z^mm^-t^. m^^s :^mmits:^^mrx-a o or cs? 

3K) , lOl^^jgl^b, $6)K:^^S:^^«T>^-r^SST (T>^-TSSii • 
0. 0 4dm^-min"^ nm^%0. Zcm^'miiTh "T?T>'E^7^SST 
•eSfeiiO. 0 4dm^-min~^ 5 0 OTC (773K) , 1 0 ^fSCD^-fbtCt U-^^ 

bfe, e^0-hfHlJ**'^©fi#fi, 0. 1 noldm~^®-r h^T:^^>J?^nn 
fi^Pt (NH3) 4C Ig^lSO. 0 0 3 5 7 dm3(Pt 3 wtX) SrJilBMMO 
. 3 g(C^?SJlT'-^m$it. TK^^^^Siirfe. Zltl$:3 0 01C (573 K) 2 

[0019] 

■Bf^igiJR&S 14{c::g^-t. ®14J:y, ±ia*tJPHi6 0 0 nm**^®wrm3teS: 
ffiiRf S3:i:*^*>75)^ofc. Tcm^Hf ®ig^<fc »J T i : O : N : Fttl : 1. 4 5 
: 0. 3 0:0. 2.0 ii&ofe. 
[0 0 2 0] 

01 5fC±fa®aya^3wt %fij|pl/fe*JiiSfO. 2gS: lOvol. % :^ 
0. 3 1 0 d m^tC^^b, 4 2 0 nmPJ.±(DaSU^^MMLrc 
;!K^^^a®M^^^bS:5^-ro 3t2ili3 0 0W3r-fe7>9>:/=&fflVN. 
ij-y hyfyy^ JVii--kM-tZiHZ^iJ. 4 2 0 nmJeA±® nrm3feS:Mltbfe„ 
©tCS^Sti.Si:e)K:, ±iB^i|i4tt4 2 0 nmJg;±©«im«lifTT'^<5f>'-;Wlc 

0. 2 g?: 0.01 moldm"^AgN03*^«t 0. 3 1 0 d m^K:JS?gL/, 4 20 

i:ll«lO^#T'fTofc, ©iy, ±|B#S4tt4 2 0nme(±®pr«3%^l*TT*?i 

[0 0 2 1] 
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Co 0 2 2] 

•7');^t:^t?>T i F4 (0. 9 g) il^y-fb:^ ^a>f^'^AS r Fg (0, 6g) 

(M^lSlig) IfP^JCK^^^LT, 1 OK/^T?#?aL.fe|g, 4 5 0-C-e8 
^®^^?a*T?|^M"tS^ilK:J:y. S r T i FgSr-^^bfe. rtl 
S:, i^^S:•^^;eT>^-T^^gT (T>^-r?iS5i0.4dm^ • mi 
Jgji0.4cm^- min'l) l^^m 4 0 d mV^J-^T N Hg^^jgcfiTtCfe 
V^T, 7 3K*T#?gL/fc^> Z1©SST' 5 t§r^«t>, 

^0^ArMifTT?^?a*-el^M-rS:ii:tCj:»J S rT i O N F -^^ L 
7C^4J-*f08@||J; ySr:Ti:0:N:F«l:2. 35:0. 30:0 

mmm<D-^mM\t. o. i~i om4%0«5®T'Iemt?^s. 
±iaMi|s^®^i?i' • •srm^JRSs i 7 tcs^t- , et 1 7 j: y . ±ia#M» e 0 0 n m 

if$-&fe5tM^^0. 2 g$:l 0Wfi%O^;5ry-;i/7K^IK0. 2 0 0 d m^tc 
mmv. 4 2 0 nmm±®«rm^S:fi^i«fl/fcil^®, ^K^^^SOM^^^fb?:^ 
•r. %mi<t3 0 OW^iZj y^y':f^m^\ 4 2 0 Tim&,r(Dm^%^iiy hi- 
5m^7-<;i/^t-$:jl-r2.i:{Cj:y, 4 2 0 nmJgA±0«J:|S^&BgMLfe. ^1 
8K:a^3tlSJ:e>K:, ±m^^itA 2 0 nm eil±CD pr=^^RgltT"e:!t ^ --'l^ 

0. 2g&0. 0 l^;i//dm^AgNO32K?§?K0. 2 0 0 d m^tCSi^b. 4 
J:^fcTO®^#T?ffofe. ® 1 9 J;y> ±iB#m4 2 0 n m«±0 BTIS^t^ 
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rTiONFtt420 n mJgA±©igiSS:^-r-5"5r^^-e:/D h >' 5::?K^(c^7t> 
[0 0 2 3] 

imm 1 

, 0.1 moIdm'^OT^h^T^^^S^^i'DnB^ CP t (NHg) 4C IgD BWi 
0. 00357 din^(Pt 3 wtX) &±ia#3|B^ 0 . 3 g K:^?S±T?^§^5-a:. 
-frfe. citiS:3 0 0X; (573 K) 2 ^ia;jc3^K: J; UMTG^aS^fr^ fc. 

±IB#)|SKZ)Xijita^Sr0 2 0 tC^t, 0'*IC14. ^-fb^^5? >07:^^ -ifffi 

[0 0 2 4] 
[0 0 2 5] 

itmm 2 

0 Kmi n"^T'6 0 0 tC (873 K) *T'#?atfc^> ZLCDSST' 1 5 0#W!^^1- 
S Z. l^±(D±mUn^(DmWlt. O. l moldm'Vh^y 
>'$>i?^^nae^P t (NH3) 4Cl2^M0. 0 0 3 5 7 dm^(Pt 3 wt%)S: 

±mu^o. 3 siz.mm±X''^m-^-^. ^ds-srii^s-^fe. rtissooic (57 

3K) T-2^^7K^lCj:yM7tt^aS:fTofc. 
[0 0 2 6] 

ofc. ±lS*tn®^^ • ■5rm®JKS:02 3 JCat-f. ®2 3 J: ±|B^lpftt4 0 
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[0 0 2 7] 

i~i omfi%®|gH"e^3S'e#s. 

;^^^®#i|BFOXi|Siaff5:02 4lC5%i-o 02 4 tfKDtll^lf-^ttS r T i O 

[0 0 2 8]. 
ttig«M4 

T&gR$tlTV\5^^f hn^^'J^AS r T i Og^r, ggji 4 0 dmV:^-® 

7:/=E-TNH3^?ig*TlCfeVAT, 1 0 K/^^T*.4 0 0 1C (6 7 3 K 

l-SdilfCfc y ST T i (ON) ^MJlSfSr^fiJcbfeo g&MT'fe€>P ttti^-fba 

iE±{C^ms-&-53t«iPK:J:»;ffofc. %fill^®-^g*J±, 0. l-loMfi 

[0 0 2 9] 
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s r T i OQ(Dmm(D—m^mmtyymicm^m:^t:^s r 

T i 0NFti4 2 Onm&,±(Dm^^^-t&-SiUiftX'ZfU h y ^:^mi^M7ri. R 
[0 0 3 0] 

3CDJ:e>K:, *^W®Ti (IV) ©:h-f h KSg-^fe^ALfcT i O^Nb 
-ess. cttO. 1~1, bttO. l~lT&y, ntL<ith^O. 3*t?$>»J 

[02 ] mi&m 1 (omm<Dy<^itmt^^y sr-^tf-fb^^©^^ • nrmiK 

h1t^mMKii^4. 2 0 nmJK±®«r«)fe*^©l 0 v o 1 ^ J -}\>imWi 
[gf4] ®3 03^«!llffi^{Cj:S4 2 0 nmiJ^±C!)irm3tT'® A g N OgTK^Igi 

5 ] ^mm 2 0^{b^® 7 ^b^^b^ ^ > ^^tf^b-^ife® Xi^ig^ 

[06] m:mm2(Dmit^(Dyvi\^mt'}'^yk^tiit-^m<Dm^' «rm® 

[0 7 ] mmm 2 ayUVc^<D y v itm^9- 9 y ^^tii\^^m\^B± 3 %uw 

tfc^«!!tiEK:J:S4 2 G n mJBA±®ir«)fe-e® 1 0 v o 1 ^Jf -;i/7K^?gc 
[08] ®7 03tfl!ll^tCi:S4 2Onm«±0nrm3tT»CDAgNO37K^?« 

[0 9] njfeM 3 <Dmim<D y V <tmi^^ ^y^ ^tiit^m<r> ^mmisx 
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